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Description 

BACKGROUND OF THE INVENTION 

This invention relates generally to ink jet printers 
and, more particularly, to an integrated circuit for the 
printhead of the ink jet printer, wherein the integrated 
circuit contains a resistor array and an identification cir- 
cuit. A conventional chip including a resistor array is 
known from US-A-4 929 969, which forms the basis for 
the preamble of claim 1 . 

Referring now to FIG. 1 , shown therein is a print car- 
tridge 1 0 for an ink jet printer. The print cartridge 1 0 con- 
tains ink reservoirs and the integrated circuit (neither are 
shown in FIG. 1), a printhead 12 : a printhead opening 
or 'orifice plate" 1 1 having a plurality of nozzles for pass- 
ing a plurality of ink jets 5 and a flexible 'tab' circuit 20 
that allows for electrical connection of the printhead 12 
to the ink jet printer in which the cartridge 10 is installed. 
Thin film resistors in the integrated circuit resistor array 
selectively boil ink in the ink reservoir to produce a pre- 
determined ink jet pattern. The placement of the inte- 
grated circuit resistor array is best seen in FIG. 3 and is 
described below. 

Referring now to FIG. 2, the printhead 12 and tab 
circuit 20 are shown in greater detail. The tab circuit 20 
is a lead frame type of flexible (flex") circuit that gener- 
ally comprises a flexible planar dielectric substrate or 
film having a metalization pattern formed on one surface 
thereof by, for example, sputter deposition and photo- 
lithographic etching. The back side of the flex tab circuit 
20 that contains the metalization pattern is bonded to 
the integrated circuit in the print cartridge 10 using inte- 
grated circuit fabrication techniques. The front side of 
the flex tab circuit 20 contains ground pads 25 and in- 
terconnect pads 17 for electrical connection to the ink 
jet printer. Also shown in FIG. 2 is further detail of the 
orifice plate 11 , which is surrounded by insulating adhe- 
sive beads 35 for encapsulating the interconnect con- 
ductive traces to the integrated circuit in the printhead 
12. The back side of the flex tab circuit 20 is shown in 
greater detail in FIG. 3. The metalization pattern on the 
back side of circuit 20 includes conductive traces 13 
separated and insulated by predetermined spaces 21. 
The conductive traces 13 connect the integrated circuit 
(shown generally at 1 5) to the back side of the intercon- 
nect pads 1 7. 

The printhead 12 of the print cartridge 10 is shown 
in greater detail in FIG. 4 along perspective lines 4-4 of 
FIG. 2. The simplified cross-sectional of view of FIG. 4 
reveals the placement of the integrated circuit 26, which 
includes the thin film resistor array, in the ink reservoir 
28. The ink immediately above the integrated circuit 26 
is boiled and forced through nozzles 27, forming a pat- 
tern of ink jets. 

In an ink jet printer as described above and shown 
in FIGS. 1 -4, it is desirable to have several characteris- 
tics of each print cartridge 1 0 easily identifiable by a con- 



troller in the printer. Ideally the data should be supplied 
directly by the print cart ridge .10. The "identification data" 
provides feedback to the controller that adjusts the op- 
eration of the printer and ensures correct operation. The 

5 identified printer characteristics include, but are not lim- 
ited to, ink color, architecture revision, resolution, 
number of nozzles 27 in the orifice plate 11 , spacing be- 
tween the nozzles 27. among others. In addition to the 
above characteristics of the print cartridge 1 0, it may be 

io further desirable to characterize each print cartridge 1 0 
during manufacturing and to supply this information to 
the printer. In this manner, it would be possible compen- 
sate for variations in energy supplied by the resistor ar- 
ray in the integrated circuit 26, ink drop volume, ink drop 

75 velocity, missing nozzles, and various other manufac- 
turing tolerances or defects such as orifice plate 11 mis- 
alignment or non-planarity and angled orifice holes 27. 

While the identification information supplied by the 
print cartridge 10 to the printer as described above is 

so highly desirable, it is not desirable to add further inter- 
connect pins 17 to the flex tab circuit 20 to carry such 
information. The requirements that the interconnection 
between the print cartridge 10 and the printer be reliable, 
that the print cartridge be made as small as possible, 

25 and the mechanical tolerances of the interconnect pads 
1 7 mandate that the number of interconnect pads 1 7 be 
kept to a minimum. 

Accordingly, what is desired is a method and appa- 
ratus for generating identification data directly in the 

30 print cartridge 1 0 to be supplied to a controller in the ink 
jet printer while minimizing or even eliminating the 
number of additional interconnect pads 17 required to 
carry the identification data. 



It is, therefore, a principal object of the invention to 
provide an identification circuit in an integrated circuit 
printhead of an ink jet printer while minimizing or elimi- 
nating additional interconnect pads on the print car- 
tridge. 

Another principal object of the invention is to im- 
prove the performance of an integrated circuit printhead 
in an ink jet printer. 

According to the present invention described by 
claim 1 , an integrated circuit for use in the printhead of 
an ink jet printer includes an integrated array circuit for 
heating an ink reservoir to produce a pattern of ink jets, 
the array circuit including a plurality of resistor cells ar- 
ranged into a predetermined number of rows and col- 
umns. A corresponding number of row and column lines 
are coupled to the cells for selecting and energizing the 
resistor cells according to the desired printing pattern. 
An identification circuit preferably integrated into the 
same substrate as the integrated array circuit includes 
one or more programmable paths, each programmable 
path being coupled to a corresponding row line. The pro- 
grammable paths each preferably include the serial 
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combination of a programmable fuse and an active de- 
vice. The opposite end of the programmable paths are 
coupled together at a common node : which in turn is 
coupled to an output circuit for providing a single serial 
output signal in response to a sequential polling of the 
row lines. The single serial output can be multiplexed 
onto an existing interconnect pad in order that the total 
number of interconnect pads on the print cartridge is not 
increased. 

In the preferred embodiment, the identification sig- 
nal is multiplexed onto an interconnection pad that is 
coupled to a thermal resistor divider which provides an- 
alog printhead temperature information. The intercon- 
nect pad provides analog temperature information with- 
in a first voltage range and provides an identification sig- 
nal in response to the polling of the row lines within a 
second voltage range. 

In operation, the identification circuit provides infor- 
mation to the printer that reveals the type of printhead 
being used and, with appropriate programming, the type 
of manufacturing tolerances or defects in the printhead. 
Programming the identification circuit and polling the 
row lines does not adversely affect the resistor array or 
cause the resistor array to heat the ink reservoir and pro- 
duce ink jets. The identification circuit is permanently 
coupled to the row lines and provides an identification 
output signal without increasing the number of intercon- 
nect pads on the print cartridge. 

The foregoing and other objects, features and ad- 
vantages of the invention will become more readily ap- 
parent from the following detailed description of a pre- 
ferred embodiment of the invention which proceeds with 
reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1-2 are perspective views of an ink jet print 
cartridge including a flexible interconnect flex tab circuit. 

FIG. 3 is a plan view of the back side of the flex tab 
circuit showing a metalization pattern. 

FIG. 4 is a cross-sectional view of a printhead along 
perspective lines 4-4 of FIG. 2. 

FIG. 5 is a block diagram of the ink jet printer show- 
ing the identification circuit according to the present in- 
vention and the key electrical blocks in communication 
with the identification. 

FIG. 6 is a block diagram of the resistor array circuit. 

FIG. 7 is a schematic diagram of one of the resistor 
cells in the array circuit. 

FIG. 8 is a plot of the controller bus and drive line 
waveforms. 

FIGS. 9-1 1 are schematic diagrams of three embod- 
iments of the identification circuit of the present inven- 
tion. 

FIGS. 9A and 9B are schematic diagrams of pull- 
down and programming circuits suitable for use in the 
embodiment of FIG. 9. 



DETAILED DESCRIPTION 

Referring now to FIG. 5, the identification circuit 45 
and key electrical circuits 42, 43, 44, and 46 are shown 
5 in block diagram form. In the ink jet printer 40 (exclusive 
of the print cartridge) a microprocessor controller 42 
such as a Motorola MC 68000 sends digital data to the 
head drive circuitry 43 over digital busses 47A-47C. 
Typically, digital bus 47A is an encoded four bit address 
io bus that contains the row addresses for selecting a row 
of resistor cells in the array circuit 44. Digital busses 47B 
and 47C are encoded eight bit "primitive' busses that 
contain the column addresses and timing information for 
selecting a particular resistor cell within a particular row 
of resistor cells. The number of row and column ad- 
dresses handled by busses 47A-47C is related to the 
total number of resistors in the array circuit 44 that must 
be individually addressed. When decoded, the number 
must be equal to or greater than the total number of re- 
sistors in the array circuit 44. 

In turn, the digital information carried by the digital 
busses 47A-47C is converted into analog pulses on 
drive lines 48A by the head drive circuitry 43. Only the 
address (row) drive lines 48A are shown in FIG. 5. The 
head drive circuitry 43 includes demultiplexing, level 
shifting, and output buffering to generate the appropri- 
ate analog pulses. The analog pulses are of sufficient 
duration and energy to heat the resistor cells in the array 
circuit 44 and boil the ink between the array circuit 44 
and orifice plate 11. 

The time and voltage of the pulses varies and is 
matched to the design of the printhead used. The wave- 
forms for the digital busses 47A-47C and the drive lines 
48A are shown in FIG. 8. The address and primitive bus 
waveforms are typical digital signals, switching between 
zero and five volts. The address bus waveform is stable 
for a fixed time before and after the primitive bus wave- 
form, typically between one and seven microseconds. 
The row and column drive signals are typically between 
eight and sixteen volts, the exact voltage being depend- 
ent upon the type of resistor array circuit used. 

The printhead 41 includes the resistor array circuit 
44, an integrated identification circuit 45 . and a temper- 
ature sense circuit 46. The analog drive pulses are re- 
ceived by the resistor array circuit 44 through drive lines 
48A to initiate the printing action described above. Also 
coupled to the address drive lines 48A are correspond- 
ing input lines 48B, which are in turn coupled to the in- 
puts of the identification circuit 45. The structure and op- 
eration of the identification circuit 45 is described in 
greater detail below. An integrated temperature sense 
circuit 46 is also integrated onto the same integrated cir- 
cuit as the array and identification circuits 44 and 45, in 
order to supply temperature data to the controller 42. 
The output of the identification circuit 45 and the tem- 
perature sense circuit are multiplexed together, thus 
sharing a single, existing interconnection pad. The sin- 
gle output containing the identification and temperature 
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data is supplied to the controller 42 through data output 
line 49. 

The structure of the array circuit 44 is shown in 
greater detail in FIG. 6. The integrated array circuit 44 
for heating the ink reservoir includes a plurality of resis- 
tor cells 39 arranged in a predetermined number of rows 
and columns, depending upon the desired resolution of 
the ink jet printer. A plurality of row lines (address lines 
Ao through Ag) and column lines (primitive lines P 0 
through P 5 ) are coupled to the integrated circuit array 
44 for selecting one of the resistor cells 39. Again, the 
total number of row and column lines is selected for il- 
lustration purposes, only. The actual number can be 
more or less depending upon the application. In some 
cases s the number ol primitive lines is seven. A resistor 
cell 39 is shown in greater detail in FIG. 7. Each resistor 
cell includes a field-effect transistor 34 for controlling 
current flow through the resistor 33. The resistor 33 is 
desirably a thin film resistor such as Tantalum Aluminum 
(TaAl). The resistor 33 is sized to provide sufficient ther- 
mal energy to boil the ink in the ink reservoir. The field- 
effect transistor is coupled between one end of the re- 
sistor 33 and ground, with the gate being coupled to a 
representative row line A^ The other end of the resistor 
33 is coupled to a representative column line P M . Thus, 
current flows from the column line P M to ground, if the 
corresponding row and column lines are energized. 

A schematic of the first embodiment of the identifi- 
cation circuit 45 is shown in FIG. 9. The address drive 
lines 48A are shown including individual drive lines A1 
through A13. The number of drive lines is, of course, 
dependent upon the number of rows of resistor cells 39 
in the array circuit 44. The exact number in FIG. 9 is for 
illustration only. The identification circuit 45 further in- 
cludes a plurality of programmable paths corresponding 
and coupled to each address (row) line 48A through in- 
put lines 48B. The programmable paths each include 
the serial combination of a programmable fuse and an 
active device. 

In FIG. 9, the programmable fuse is either mask pro- 
grammable, a fusible link, or other type of fuse in series 
with the gate of a field-effect transistor. Fuses F1 -F5 are 
typically mask programmed at the time the print car- 
tridge 1 0 is manufactured. Programmable fuses F6-F1 3 
are fabricated out of polysilicon or other suitable mate- 
rials and are typically programmed by a programming 
circuit (seen in FIG. 9B and discussed below) after the 
cartridge is manufactured. The active device is a typi- 
cally a field-effect transistor (Q1 -Q1 3). The programma- 
ble path in series with the gates of transistors Q1-Q13 
are programmed to make a connection to the address 
lines 48A to establish a digital code. The digital code 
generated by transistors Q1-Q 13 provides information 
to the ink jet printer as to the type of print cartridge that 
is installed and other information related to manufactur- 
ing tolerances and defects. In FIG. 9, fuses F1-F5 are 
depicted in an undefined (either logic one or zero) logic 
state, and fuses F6-F13 are depicted in an unpro- 



grammed state (either all logic one or logic zero, de- 
pending upon the convention chosen.) 

The second end of the programmable paths (in FIG. 
9 the second end of the programmable paths is the drain 
5 of transistors Q1 -Q1 3) are coupled together at node 49. 
Node 49 forms a single output signal in response to a 
polling of the address lines 48A. Node 49 is a coupled 
to an output circuit, which is simply a pull-up resistor (not 
shown in FIG. 9) coupled to a positive power supply in 
J0 the ink jet printer. 

Figures 9A and 9B show greater detail of the iden- 
tification circuit 45. In FIG. 9A, a pulldown transistor 
QPD1 is shown having a shorted drain and gate coupled 
to the gate corresponding transistor Q1. The source of 
J5 transistor QPD1 is coupled to ground. While only one 
such pulldown transistor is shown, each transistor Q1 
through Q1 3 includes a corresponding pulldown transis- 
tor. The pulldown transistor is necessary to pulldown the 
gate of transistor Q1 through Q13 if the corresponding 
fuse is opened. If the pulldown transistor is omitted, the 
gate of transistors Q1 through Q1 3 will float, placing the 
transistor, and A/D 49 node, in an indeterminate logic 
state. 

Figure 9B shows additional circuit detail for pro- 
gramming fuses F6 through F13. Since fuses F6 
through F1 3 are not mask-programmable, an additional 
current pulse from a programming circuit is used to pro- 
gram the fuse. Programming circuit 50 has an input 51 
designated PROGRAM and an output coupled to the 
gate of transistor Q6. Programming circuit 50 includes 
a programming transistor QPROG6 and a pulldown 
transistor QPPD. The drain of transistor QPROG6 forms 
the output of the programming circuit 50. The gate of 
transistor QPROG6 is coupled to the drain and gate of 
transistor QPPD to form the input 51 of programming 
circuit 50. The sources of both transistors are coupled 
to ground. Although only one programming transistor 
QPROG6 is shown coupled to the gate of corresponding 
transistor Q6, there is one programming transistor for 
each transistor Q6 through Q1 3 associated with a fuse 
that must be programmed with a current pulse. Thus, 
for the embodiment of FIG. 9, the programming circuit 
will have eight outputs and eight programming transis- 
tors QPROG6 through QPROG 1 3. The gates of each of 
the programming transistors is coupled to the common 
input line 51 for receiving the PROGRAM input signal. 
Only one pulldown transistor QPPD, however, need be 
used, regardless of the number of outputs. The pulldown 
transistor QPPD assures that the all outputs of the pro- 
gramming circuit 50 are off when the PROGRAM input 
signal is low or an open circuit. 

In operation, the programming circuit 50 is activated 
by supplying a logic high PROGRAM signal on input line 
51. By selecting a particular address line A^ an extra 
current flows through the corresponding programming 
transistor sufficient to program (open) the fuse. Fuses 
coupled to unselected address lines remain unpro- 
grammed (short circuited). It is important to note that, 
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while input line 51 represents an extra input pin tor the 
printhead, it is not necessary that input line 51 be 
grouped with the existing printer connector pads (best 
seen in FIG. 2). The extra input line connector pad can 
be placed anywhere on the printhead. A special pro- 
gramming fixture can be built to interface with the extra 
connector pad. It may desirable to place the program- 
ming connector pad away from the main group of printer 
connector pads to avoid an inadvertent entry into the 
programming mode. 

Referring back to FIG. 9, if a programmable path is 
programmed to form a connection between an address 
line An and the gate of the corresponding field-effect 
transistor Q N , a polling of the address line turns on the 
transistor and pulls node 49 low Alternatively, if a pro- 
grammable path is programmed to form an open circuit 
between an address line and the gate of the correspond- 
ing field-effect transistor, a polling of the address line 
has no effect on the turned off transistor, since the gate 
is pulled low : and node 49 remains high. The signal on 
node 49 is a serial data output corresponding to the data 
code formed polling the address lines coupled to the 
programmable paths of the identification circuit 45. 

The identification signal output at node 49 is cou- 
pled to a thermal resistor RT1, which forms a resistor 
divider with a pull-up resistor (not shown in FIG. 9) be- 
tween V cc and ground. The value of the thermal resistor 
is set to provide a suitable voltage ratio, as explained 
below. A typical example of desirable values for the ther- 
mal resistor and pull-up resistor are 422 ohms each. The 
422 ohm value is standard for a 1% resistor, but other 
values can be used for each resistor, and the resistor 
values need not be the same. For V cc equal to five volts 
and resistance values being equal, however, the ratio of 
resistor values sets a nominal voltage at node 49 of 2.5 
volts. Analog information relating to the printhead tem- 
perature and digital information relating to the identifi- 
cation code are multiplexed together in order that an ad- 
ditional interconnect pad is not needed. The output sig- 
nal at node 49 provides analog temperature information 
within a first voltage range of about two volts at 0° C to 
about four volts at 100° C. The same output node pro- 
vides an output identification signal in response to the 
polling of the address lines 48 A within a second voltage 
range. Output node 49 falls to about one volt or less 
when an address line An is polled and the corresponding 
programmable path has been previously programmed 
to form a connection to the gate of the associated tran- 
sistor Q N . The one volt signal can therefore be used as 
a logic zero. If the programmable path has been previ- 
ously programmed to form an open circuit, the preexist- 
ing analog temperature voltage does not change. The 
two to four voltage temperature voltage can therefore 
be used as a logic one. 

An alternative embodiment of the identification cir- 
cuit 45 is shown in FIG. 10, wherein the active device in 
the programmable path is a diode. In this embodiment, 
the output portion of the identification circuit includes a 



resistor R1 and field-effect transistor Q1 coupled to the 
common node 49*. Resistor R1 is desirably a polysilicon 
resistor having a value of 1 K ohms, but can be made in 
a manner suitable to an integrated circuit process such 

5 as NiCr resistors or setf-biased FETs. A signal voltage 
is developed across resistor R1 in response to current 
flow through any of the diodes D1 -D1 3 that are program- 
mably coupled to the address lines. The signal voltage 
is in turn coupled to the gate of the transistor Q1 . Tran- 

io sistor Q1 turns on and off in response to current flow in 
the programmable paths in a similar fashion to the tran- 
sistors Q1 -Q1 3 as described in the embodiment of FIG. 
9. Diodes D1 -D1 3 are necessary for current steering. A 
programming circuit 50 having a single programming 
transistor and a single pulldown transistor has an input 
51 for receiving the PROGRAM input signal and a single 
output coupled to common node 49'. 

Another alternative embodiment of identification cir- 
cuit 45 is shown in FIG. 11. This embodiment is similar 

20 to the embodiment of FIG. 1 0 : except that two program- 
mable paths are used for each address line. For exam- 
ple, a programmable path that includes diode D13 and 
D26 is coupled to address line A1. The embodiment of 
FIG. 11 is desirable if more bits are needed in the iden- 

25 tification signal. Rather than a single output transistor, 
the identification circuit 45 of FIG. 11 includes transistors 
Q1 and Q2, the gate of which is coupled to a respective 
row of diodes. The drains of transistors Q1 and Q2 are 
coupled together to form a single output that is multi- 

30 piexed with the analog temperature information at node 
49. The source of transistors Q1 and Q2 are respectively 
coupled to the drain of transistor Q3 and Q4. Primitive 
signals P0 and P1 turn on either transistor Q3 or Q4, 
and thus enable either transistor Q1 or transistor Q2 to 

35 pass the identification signal to the output node 49. In 
order not to damage the resistors in the resistor array, 
is desirable that the pulse width of the primitive signals 
P0 and P1 not be extended beyond the normal pulse 
width. Separate programming circuits 50A and 50B are 

to provided to program each set of transistors. 

With respect to each of the embodiments shown in 
FIGS. 9-11, the fuses are programmed according to a 
predetermined pattern. Part of the pattern can be pro- 
grammed at preassembly (through mask programmable 

45 fuses) to identify the print cartridge and part of the pat- 
tern can be programmed after the print cartridge is as- 
sembled (through integrated current programmable fus- 
es) to provide compensation information to the control- 
ler. Programming the fuses includes the step of forming 

so an open-circuit path between an address line and an ac- 
tive device in response to a logic high signal impressed 
on the selected address line and a current pulse from a 
programming circuit. A short-circuit path remains cou- 
pled to the unselected address lines. 

55 Once the predetermined pattern of short and open 
circuit paths is programmed into the identification circuit, 
each row line can be polled to ascertain the identification 
data. If the primitive connections to the resistor array 
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circuit are disconnected or the primitive voltage pulses 
are not used, no power is consumed in the resistor array 
and the address polling pulses can be as long as de- 
sired. Otherwise, short address polling pulses are de- 
sirably used that are not of sufficient duration to cause 
significant heating in the resistor array. The polling of 
the row lines causes a signal current to flow through the 
programmable paths that are programmed in a first logic 
state (short circuit) and no current to flow through the 
programmable paths that are programmed in a second 
logic state (open circuit). The signal currents of the pro- 
grammable paths are combined to form a single serial 
output identification signal. If desired, the output identi- 
fication signal can be multiplexed onto an existing inter- 
connection pad of the printhead, such as the thermal 
resistor divider circuit described above. 

Having described and illustrated the principles of 
the invention in a preferred embodiment thereof, it is ap- 
parent to those skilled in the art that the invention can 
be modified in arrangement and detail without departing 
from such principles. For example, while certain types 
of materials and component values have been speci- 
fied, it is apparent to those skilled in the art that other 
types of suitable materials and component values may 
be used, depending upon the application requirements. 
Also, while a certain number of address lines and pro- 
grammable paths have been shown, any number may 
be used. The ratio of mask programmable fuses to cur- 
rent programmable fuses can also be changed. The fus- 
es may be integrated onto the array circuit 44 or imbed- 
ded in the flex circuitry, if desired. While a specific pro- 
gramming circuit has been shown, other such program- 
ming circuits are possible to provide the additional cur- 
rent programming pulse. The programming circuit may 
be eliminated entirely, and non-current programmed 
fuses such as laser ablated fuses may be used. Also, 
fuses may be omitted during the fabrication process and 
connections created or grown as needed. We therefore 
claim all modifications and variation coming within the 
scope of the claims. 



Claims 

1 . An integrated circuit (41 ) for use in a printhead com- 
prising: 

an integrated array circuit (44) for heating an 
ink reservoir to produce a pattern of ink jets, the 
array circuit including a plurality of resistor cells 
(39) characterized in that the cells are arranged 
in a predetermined number of rows and col- 
umns; in that the arrray circuit further includes 
a corresponding number (A 0 ,...A 5 ) of row and 
column lines (P0—P5) coupled to the cells for 
selecting at least one of the resistor cells; and 
in that the integrated circuit (41) comprises an 
identification circuit (45) including a plurality of 



programmable paths, each path being coupled 
to a corresponding row line (A^). 

2. A circuit as in claim 1 in which a first end of the pro- 
5 grammable paths are coupled to the respective row 

line and a second end of the programmable paths 
are coupled together at a common node. 

3. A circuit as in claim 2 in which the identification cir- 
10 cuit (45) further comprises an output means having 

an input coupled to the common node and an output 
(49) or providing an output signal in response to a 
polling of the row lines. 

is 4. A circuit as in claim 3 in which the output means 
comprises: 

a resistor (R1) coupled to the common node; 
and 

20 a transistor (Q1 ) having a control node coupled 

to the common node and a controlled node 
forming the output (49). 

5. A circuit as in claim 3 in which the output is coupled 
25 to a thermal resistor divider, wherein 

the output provides circuit temperature infor- 
mation within a first voltage range and 
the output provides an output signal in re- 
30 sponse to the polling of the address lines within 

a second voltage range. 

6. A circuit as in claim 1 in which the programmable 
paths each comprise the serial combination of a 

35 programmable fuse (F 1 ...F 13 ) and an active device 
(Qi..Qia). 

7. A circuit as in claim 6 in which the programmable 
fuse comprises a fusible polysilicon link. 

40 

8. A circuit as in claim 6 in which the active device 
comprises a diode. 

9. A circuit as in claim 6 in which the active device 
^5 comprises a field-effect transistor. 

10. A circuit as in claim 1 in which the resistor cells fur- 
ther comprise a fie Id- effect transistor (34) for con- 
trolling current flow through a resistor (33). 

50 

PatentansprOche 

1. Eine integrierte Schaltung (41) fur eine Verwen- 
55 dung in einem Druckkopf, mit folgenden Merkma- 
len: 

einer integrierlen Arrayschaltung (44) zum Er- 
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warmen eines Tintenreservoirs, urn ein Muster 
aus Tintenstrahlen zu erzeugen, wobei die Ar- 
ray schaltung eine Mehrzahl von Widerstands- 
zellen (39) aulweist, dadurch gekennzeichnet, 
daft 

die Zellen in einer vorbestimmten Anzahl von 
Zeilen und Spalten angeordnet sind; 

die Arrayschattung ferner eine entsprechende 
Anzahl von Zeilen- (Aq.-As) und Spaltenleitun- 
gen (P0-P5). die mit den Zellen gekoppelt 
sind, zum Auswahlen zumindest einer der Wi- 
derstandszelien aufweist; und 

die integrierte Schaltung (41) eine Identifizie- 
rungsschaltung (45) aufweist, die eine Mehr- 
zahl von programmierbaren Wegen umfaBt, 
wobei jederWeg mit einer entsprechenden Zei- 
lenleitung (A N ) gekoppelt ist. 

2. Eine Schaltung gemaB Anspruch 1 , bei der ein er- 
stes Ende der programmierbaren Wege mit der je- 
weiligen Zeilenleitung gekoppelt ist, und ein zweites 
Ende der programmierbaren Wege an einem ge- 
meinsamen Knoten miteinander gekoppelt ist. 

3. Eine Schaltung gemaB Anspruch 2, bei der die 
Identifizierungsschaltung (45) ferner eine Ausgabe- 
einrichtung mit einem Eingang, der mit dem ge- 
meinsamen Knoten gekoppelt ist, und einem Aus- 
gang (49) zum Bereitstellen eines Ausgangssignals 
als Antwort auf ein Auswahlen der Zeilenleitungen 
aufweist. 

4. Eine Schaltung gemaB Anspruch 3, bei der die Aus- 
gabeeinrichtung folgende Merkmale aufweist: 

einen Widerstand (R1), der mit dem gemeinsa- 
men Knoten gekoppelt ist; und 

einen Transistor (Q1 ) mit einem Steuerknoten, 
der mit dem gemeinsamen Knoten gekoppelt 
ist, und einem gesteuerten Knoten, der den 
Ausgang (49) bildet. 

5. Eine Schaltung gemaB Anspruch 3, bei der der Aus- 
gang mit einem thermischen Widerstandsteiler ge- 
koppelt ist, wobei 

der Ausgang Schaltungstemperaturinformati- 
onen in einem ersten Spannungsbereich liefert, 
und 

der Ausgang ein Ausgangssignal als Antwort 
auf das Auswahlen der Adressenleitungen in 
einem zweiten Spannungsbereich liefert. 



6. Eine Schaltung gemaB Anspruch 1 , bei der die pro- 
grammierbaren Wege jeweils die Serienschattung 
aus einer programmierbaren Sicherung (F V ..F 13 ) 
und einem aktiven Bauelement (Q^-.Q^) aufwei- 

5 sen. 

7. Eine Schaltung gemaB Anspruch 6, bei der die pro- 
grammierbare Sicherung eine schmelzbare Polysi- 
liziumverbindung aufweist. 

10 

8. Eine Schaltung gemaB Anspruch 6, bei der das ak- 
tive Bauelement eine Diode aufweist. 

9. Eine Schaltung gemaB Anspruch 6, bei der das ak- 
75 tive Bauelement einen Feldeffekttransistor auf- 
weist. 

1 0. Eine Schaltung gemaB Anspruch 1 , bei der die Wi- 
derstandszellen ferner einen Feldeffekttransistor 

20 (34) zum Steuern des Stromflusses durch einen Wi- 
derstand (33) aufweisen. 



1. Circuit integre (41) destine a etre utilise dans une 
tete d'impression comprenant : 

un circuit de groupement integre (44) destine a 
chauffer un reservoir d'encre de maniere a pro- 
duce un dessin de jets d'encre, le circuit de 
groupement comprenant une plurality de cellu- 
les r6sistantes (39), caract6rise en ce que les 
cellules sont arrangees en un nombre prede- 
termine de rangees et de colonnes ; en ce que 
le circuit de groupement comprend en outre 
un nombre correspondant de lignes de rangees 
(Aq ... A5) et de lignes de colonnes (P 0 ... P 5 ) 
connecters aux cellules pour selectionner au 
moins une des cellules r£sistantes et en ce que 
le circuit integre (41) comprend un circuit 
d'identification (45) comprenant une pluralite 
de trajets programmabies, chaque trajet etant 
connects a une ligne de ranged correspondan- 
te (A N ). 

2. circuit seion la revendication 1 , dans lequel les pre- 
mieres extr6mit6s des trajets programmabies sont 
connectees chacune a la ligne de ranged respecti- 
ve et les deuxiemes extremites des trajets program- 
mabies sont connecters ensemble a un noeud 
commun. 

3. circuit selon la revendication 2, dans lequel le circuit 
d'identification (45) comprend en outre un moyen 
de sortie poss6dant une entr6e connect6e au 
noeud commun et une sortie (49) destined a emet- 
tre un signal de sortie en reponse a un appel des 
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lignes de rangees. 

4. circuit selon la revendication 3, dans lequel te 
moyen de sortie comprend : 

une resistance (R1) connectee au nosud 
commun ; et 

un transistor (Q1 ) ayant un noeud de comman- 
de connecte au noeud commun et un noeud 
commande formant la sortie (49). 

5. circuit selon la revendication 3, dans lequel la sortie 
est connectee a un diviseur a resistances thermi- 
ques, dans lequel 

75 

la sortie foumit une information sur la tempera- 
ture du circuit dans une premiere gamme de 
tensions et 

la sortie tournit un signal de sortie en r6ponse 
a I'appel des lignes d'adresses dans une 20 
deuxieme gamme de tensions. 

6. Circuit selon la revendication 1 , dans lequel les tra- 
jets programmables comprennent chacun la com- 
binaison serie d'un fusible programmable (F-, ... 25 
F 13 ) et d'un dispositif actif (Qj ... Q13). 

7. circuit selon la revendication 6, dans lequel le fusi- 
ble programmable comprend un maillon fusible en 
polysilicium. 30 

8. circuit selon la revendication 6, dans lequel le dis- 
positif actif comprend une diode. 

9. Circuit selon la revendication 6, dans lequel le dis- 3S 
positif actif comprend un transistor a effet de 
champ. 

10. Circuit selon la revendication 1 , dans lequel les cel- 
lules resistantes comprennent en outre un transis- *o 
tor a effet de champ (34) pour commander le pas- 
sage du co u rant a travers une resistance (33). 
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